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Abstract 
Improving engineering education is an essential task for development, production, cultural and economic progress, and social 
services in the future for the most of developing countries. Today, universities can provide the necessary skills and technical 
progress by proper education and research programs. These programs have a dynamic state in developed countries. In these 
countries, besides proper education of theoretical and special courses, academic programs and laboratory works are as well 
considered to further participation of students in industry such that most units passed by students are in the form of laboratory 
or real time projects. In this paper, efficient environmental engineering educational programs and systems in different 
countries has been comprehensively investigated and compared with the situation in Iran. Then, strengths, weaknesses, 
opportunities and threats of different educational programs have been analyzed and strategies to make improvement in 
educational system in Iran in the field of civil and environmental engineering are proposed. 
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1. Introduction 
Knowledge advancement, especially in science and technology, has drawn an extensive perspective for the 
progress of human society-wide. Nevertheless, the world has exposed many dangers and threats. Therefore, 
education has become an idealistic necessity and society's advancement is depended heavily on it. Today, 
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educational system reform is being continued in many countries which in them many time and resources are spent to 
improve educational system in addition to research on science and technology [1]. 
Engineering education is also one of the subsets of this education. The goal of engineering education is to train 
engineers who can make changes to their environment, based on their learning to make life more comfortable for 
people. Function of a university as a producer can be assessed via a variety of criteria including knowledge 
production, impact on society, and the number of graduates, alumni quality, and per capita cost of education [2]. In 
addition, other items can be cited which are: alumni satisfaction from what they have learned, the intensity and 
stability of the incentives that they have passed the entrance exam with them; changes resulting from employing 
alumni in an organization; alumni satisfaction with life compared to a person who has not been graduated from the 
University, and opportunities that training provided for entry into the elites level who have more access to power 
and wealth. Many researchers have emphasized that engineering education in Iran is not considered an investment 
for industrial development from the students, their families and their teachers' point of view and emphasis is on 
increasing the knowledge, neglecting the development of skills and attitudes of graduates are more toward education 
of engineers who are ready to work in the field of theoretical and sciences knowing the basics and generalities but 
not necessarily ready to meet technical needs of the country, industry management and to increase and improve 
national production [3]. 
While all societies around the World have developed some kind of educational system to help themselves grow 
and develop, there are major differences among the systems. Education in Engineering, which is a major component 
of development in a society, has wide array of components within it which makes it more diverse among societies. 
A study of differences in engineering education among different societies can help to promote deeper understanding 
among societies in addition to helping one develop a more efficient educational system by combining the different 
positive aspects of each system studied [4]. 
Environmental engineering education exists in almost all the universities in developed countries and is still being 
taught and delivered as part of the civil engineering programs at many universities. Most programs were developed 
in the 1960s and, at that time, environmental engineering education primarily was focused on the issue of sanitation. 
However, today it has expanded to cover the air, land, water and human environment. Environmental engineering is 
growing and spreading rapidly across universities in developing countries [5]. 
This is strong evidence to suggest that the field is of great interest and importance for many educational 
institutions, which retain its traditional place in civil engineering. The authors’ view on this is that environmental 
engineering would be better delivered in a more specialized program, for example, in an undergraduate or 
postgraduate environmental engineering curriculum rather than as a subject within the civil engineering curriculum, 
to preserve the significance, relevance and identity of this unique discipline within engineering [5]. 
With environmental engineering evolving into a discipline with its own identity and merits, it can be viewed as a 
positive move because it creates more job opportunities for the environmental engineering profession. Data 
provided by the United States Department of Labour predicts a rise in future employment opportunities for 
environmental engineers in the US market, and it is expected that a greater number of skilled environmental 
professionals will be required to service this growing job market [5]. 
Tansel believes that more environmental engineers with interdisciplinary training and global citizenship are 
required to meet this expanding market. Such training can only be accomplished through appropriate environmental 
engineering education. Further, according to Tansel, an interdisciplinary environmental education should cover a 
wide range of disciplines such as biology, ecology, public health, geology, and economics, and also include 
traditional subjects such as water, waste-water, air pollution and hazardous waste [6]. 
Tansel also shows that the impact on educational needs and requirements of environmental engineering education 
is driven by six factors: 
 Technology; 
 Delivery structure; 
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 Demographics and culture; 
 Educational programs and policies; 
 Significant events with environmental impacts; 
 Global interactions. 
2. Environmental Engineering Education in Developing Countries 
The criteria used to measure environmental engineering education in developing countries depend very much on 
the various communities and regions investigated. The regions are classified into slow-industrializing, industrialized 
and fast-industrializing countries. The criteria used to measure how each region responds include [5]: 
• Main considerations of environmental engineering education (e.g. environmental protection, basic needs); 
• Standards (e.g. local standards, international standards, accreditations); 
• Environmental engineering education programs offered (e.g. PhD, Masters, Bachelors); 
• Course contents (e.g. advancement in environmental engineering, local issues, and low-cost solutions); 
• Teachers’ qualifications (e.g. PhD or Masters Level); 
• Funding (e.g. student fees, government grants, sponsor agencies)  
Ujang et al. have compared the engineering education between industrialized, fast-industrializing and slowly-
industrializing countries and its results have been shown in Table 1[7].  
The primary focus of environmental engineering education at universities in developing countries is on the basic 
infrastructure, sanitation, water supply, solid waste management, and low-cost, simple technology. The main 
teaching methodologies applied and proven effective include lectures, seminars, role-playing, video, Internet, study 
tours and field visits. There are also collaborative environmental engineering programs established between 
universities from both developed and developing countries to promote the sharing of resources [5]. 
In general, the delivery of environmental engineering education at university level can be divided into three 
categories, based on the concern, understanding, expertise and policy framework, as follows: 
 Universities in industrialized countries 
 Universities in developing countries 
 Collaborating universities in both industrialized and developing countries 
With regard to the first category, there are several universities and research centers in Europe and in the United 
States that have been active for many years in Environmental Engineering Education (E3) and research for 
developing countries. Examples of such universities and research centers are the Universities of Newcastle, 
Loughborough, Leeds and Surrey in England, the IHE-Delft in Netherlands and the Department for Water and 
Sanitation (SANDEC) at the Swiss Federal Institute for Environmental Science and Technology in Switzerland. The 
main emphasis in E3 is on the knowledge transfer on basic infrastructures, particularly in sanitation, water supply 
and solid waste management. The degree of technologies is mainly low-cost and simple, such as waste stabilization 
ponds and septic tanks for wastewater treatment, and composting for solid waste management. In terms of 
deliverables, this category provides good outputs because of the usage of modern knowledge transfer methods, 
including lectures, seminars, role-play, video, internet, study tours, and field visits [7]. 
In the past few years, several universities from developing countries have been actively promoting collaboration 
programs in E3 with major universities and research centres in Europe, the United States, Australia and Japan. The 
basis for the collaboration is on the importance of sharing resources and synergy towards achieving better delivery 
of E3. For instance, UTM has been actively participating with European partners, particularly University of 
Newcastle, England and the Technical University of Denmark, and Aalborg University, Denmark on exchange 
programs, visiting professorships, credit transfer, and research collaboration. In the year 2000, the Malaysian 
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University Consortium on Environment and Development (MUCED) was established, funded by the Danish 
Government to undertake collaborative effort on E3 at M.Sc. level. Under this framework of collaboration, the 
needs for both developing and developed countries on E3 have been considered and implemented, particularly on 
research direction and course contents [7]. 
3. Environmental Engineering Education in Developed Countries 
3.1. Environmental Engineering Education in Japan 
Environmental engineering education is presented by universities in Japan, for example, the University of Tokyo 
(UT). Students enrolled for the undergraduate programs in Sanitary and Environmental Engineering (SEE) are 
expected to spend 1.5 years studying general and fundamental subjects in the arts and sciences, before moving to 
more specialized subjects offered by the Department of Urban Engineering [8]. 
The Japanese Ministry of Education released a policy calling for universities in Japan to restructure and renew 
their education and research to reflect public concerns and societal needs. The following three universities in Japan 
namely, the University of Tokyo, Hokkaido University and Kyoto University responded to this challenge by 
restructuring their environmental engineering curricula [5]. 
A comparative study of the environmental engineering curricula from the three universities in Japan shows that at 
the University of Tokyo sanitary engineering subjects forms a major part of the curriculum, while at Hokkaido 
University applied chemistry and chemical engineering is the primary focus. The main concern within the 
environmental engineering curriculum at Kyoto University is toxicology and radioactive waste management. All 
curricula offer units from the basic subjects, general environmental subjects, water-related subjects, other 
environmental subjects, global environmental subjects, etc. Mino pointed out that important environmental subjects 
are lacking in all three curricula. These subjects include environmental impact assessment, environmental auditing, 
environmental ethics, environmental economics, ecological engineering and ecology [8]. 
In addition, Nguyen et al. also observed some emerging subjects such as cleaner production; sustainable 
development and environmental design that were not included in the curricula [5]. 
3.2. Environmental Engineering Education in Canada 
During the past 50 years graduate environmental engineering programs in Canada developed and waned. 
However, most have remained viable and several have grown. In themid-1980s interest increased to such a level that 
undergraduate programs began to form. 
The basic components of environmental engineering programs found across universities in Canada include 
subjects from the following fields [5]: 
 Science (e.g. chemistry, math, biology); 
 Applied science (e.g. environmental chemistry, thermodynamics); 
 Engineering (e.g. engineering design, hydrology, etc); 
 Environmental engineering (e.g. principles of environmental engineering, waste-water treatment, etc); 
 Public and environmental health (e.g. water quality, environmental protection); 
 Environmental law and policy (e.g. environmental impact assessment, resource management). 
Despite undergraduate environmental engineering being relatively a new discipline in engineering, the Canadian 
Engineering Accreditation Board (CEAB) has recognized environmental engineering as a separate discipline in 
engineering with its own identity and merits [5]. 
The first undergraduate program to receive accreditation by CEAB in 1990 was the Regional Environmental 
Systems Engineering Program at the University of Regina, followed by the University of Windsor, which received 
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accreditation in 1991, and slowly the number of undergraduate environmental engineering programs began to 
emerge and evolve in Canada. Overall, there has been great progress, with the evolution and development of 
environmental engineering at the undergraduate level across universities in Canada in the past decade [5]. 
During the past 50 years graduate environmental engineering programs in Canada developed and waned. 
However, most have remained viable and several have grown. The most recent edition of the Register of 
Environmental Engineering Graduate Programs (1996) identifies 6 of the 105 North American programs listed as 
based at Canadian universities [9]. 
The future of environmental engineering education should be examined based on several basic assumptions 
about the global market place for environmental engineering services: 
Assumption 1: The global economy, the global market place for technical skills, and the challenges presented by 
the changed communication capabilities will influence future educational systems. 
Assumption 2: There is a need to develop an environmental engineering educational process that produces an 
engineer who can compete and lead the profession in the world. 
Assumption 3: Life-long, self-directed learning (continuing education) is a fundamental requirement of the 
environmental engineer. 
Assumption 4: The application of the principles of public health and environmental protection will become more 
stringent. 
Global communication and the development of a more global economy will continue to change the transfer of 
knowledge and as a result the basic information used in the educational process. A reality of this ability to share 
information worldwide is that nearly all environmental engineering students in the world are or will be trained using 
the same sources of study materials. The key to the success of Canadian-trained students will be the meshing of 
scientific and technical knowledge with the ability to think creatively and to learn new concepts quickly. Secondly, 
and equally important, will be the ability to communicate these concepts and ideas quickly and efficiently [9]. 
3.3. Environmental Engineering Education in Hungary 
The graduate (five-year education) curriculum in environmental engineering has been developed at the Hungary. 
The goal of this education is to train persons who have modern and sound engineering and environmental 
knowledge, who can meet the special needs of environmental protection in industry, in the service sector and in the 
local and national administration [10]. 
Communication with experts of other fields is ensured by their general engineering education and knowledge of a 
foreign language at the negotiation level. Completion of the graduate interdisciplinary program in environmental 
engineering will permit students to acquire a high level of competence appropriate to the practice of their 
environmental engineering knowledge at different organizations and companies, in the private sector as well as at 
different level authorities [10]. 
Environmental engineering students in Hungary do some practical projects as well as major courses in 
environmental engineering. They must undertake an extended project which involves a placement in industry as 
well. The overall duration is 8 weeks: 4 weeks on nature and landscape protection (after semester 4); 4 weeks on 
environmental technologies-industrial placement (after semester 8).The aim of the practical training is to learn about 
natural values, and practical or environmental technologies [10]. 
4. Environmental Engineering Education in Iran 
There are several universities in Iran that are presenting different programs related to Environmental Science and 
Engineering. Different faculties, schools and departments are currently offering associate Diploma, B.Sc., M.Sc. and 
PhD degrees in various subjects related to environment, which are shown in table 1 [11]. 
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Offered Degree Authorized by Main Universities 
Department of Civil 
Engineering 
M.Sc. and PhD in Environmental 
Engineering 
MSRT Sharif University of Technology, Amirkabir University of 
Technology, Tarbiat Modaress University, Iran Universty 
of Science and Technology, Khaje Nasir University of 




M.Sc. and PhD in Environmental 
Engineering, M.Sc. in 
Environmental planning and 
Management, 
M.Sc. in Environmental design 




M.Sc. and PhD in Environmental 
Engineering 




B.Sc. and M.Sc. in Environmental 
Science 
MSRT The University of Tehran, Tarbiat Modares University, 
Isfahan University of Technology 
School of Public 
health 
Associate Diploma, B.Sc., M.Sc. 
and PhD in Environmental health 
MHME Tehran University of Medical Sciences, Isfahan 
University of Medical Sciences, Iran University of 
Medical Sciences 
 MSRT = Ministry of Science, Research and Technology (Iran) 
MHME =Ministry of Health and Medical Education (Iran) 
* Non-governmental Universities (Islamic Azad Universities) are not included in this list 
 
There is no BS level of Environmental Engineering in Iran now. Environmental engineering program at graduate 
level have been developed since 1990 in Iran. At that time only two universities (The University of Shiraz and 
Tarbiat Modares University) offered M.Sc. of environmental engineering in Iran and only a few students admitted in 
these programs. For example in 1990 only three students were accepted as Master students of Environmental 
Engineering at Tarbiat Modares University. At that time the entrance exam for M.Sc. of environmental engineering 
was separated from other fields of civil engineering and admitted students had different backgrounds such as civil 
engineering, chemical engineering and irrigation engineering.Presently, there are ten universities in Iran (except 
non-governmental Universities) that are presenting environmental engineering courses at the graduate levels which 
are accepting more than 90 master students per year (Table 2) [11]. 
At present the admittance exam of environmental engineering is the same as other fields of civil engineering and 
therefore more than 90 percent of admitted students have civil engineering background. 
To investigate the status of environmental engineering education in Iran, master's degree program in Civil-
Environmental Engineering at Shiraz University and Amirkabir University of Technology will be discussed. 
As previously mentioned, Shiraz University is one of the oldest universities in Iran and also one of the first 
universities which has provided master degree in Civil-Environmental Engineering. Background of this field even 
refers to before the Islamic Revolution of Iran and so this University is a pioneer in the field of environmental 
engineering in Iran. Environmental Engineering field is located in Civil and Environmental Engineering Department 
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(CEE) in the University. The University is presenting M.Sc. and Ph.D. in environmental engineering. There is only 
one course presenting in undergraduate level called "Environmental Engineering" which is considered as an 
arbitrary course in which topics such as pollution, health, public health, etc. will be discussed. Teaching method in 
this course is so that in each session subjects In relation to the mentioned topics are selected and will be discussed 
by professionals. At the end of the semester, students are required to present a project related to environmental 
issues. 
Table 2.Number of student admitted for M.Sc. degree of Environmental Engineering in 2007* 
 *Adopted from Guideline M.Sc. (2007), Ministry of Science, Research and Technology. 
 
 
Full-time master students of Environmental Engineering will normally be expected to finish their degree in 2 or 
2.5 years (4 or 5 semester) by completion of a minimum of 30 credit units, and a thesis (6 credit units). 
The M.Sc. educational program of Environmental Engineering including all fields and courses (including main 
and elective courses) offered by the CEE Department of the university, is shown in figure 1. 
Civil and Environmental Engineering (CEE) Faculty of AUT established M.Sc. degree of environmental 
engineering in 2003. At the same time, the name of the “Department of Civil Engineering” was changed to the 
“Department of Civil and Environmental Engineering (CEE)”. The main objectives of the environmental 
engineering program at AUT are to provide environmental engineering education for the students who have 
different backgrounds (Civil engineering, Chemical engineering, Mechanical engineering and so on) at the graduate 
level. The M.Sc. educational program of Environmental Engineering including all fields and the courses (including 
main and elective courses), is the same as the program in Shiraz University and is offered by the CEE Department 
of AUT (Figure 1). According to this program, students can select their fields of study after the 2nd semester. After 
that, the students will choose at least three elective courses with the approval of their supervisors [11]. 
The only difference between Shiraz and Amirkabir university curriculum is that, Unlike Amirkabir University, 
Shiraz University students after passing all theory courses until the third semester determine their research topics in 
the fourth semester, which is one of the problems in this university, because students don't have enough time to do 
researches related to their thesis. Therefore, students can't select their arbitrary courses with guidance of advisors. 
On the other hand, due to the low number of students majoring in environmental engineering and a shortage of 
No. of student admitted Department /FacultyUniversity No. 
11 Civil EngineeringSharif University of Technology 1 
10 Civil and Environmental EngineeringAmirkabir University ofTechnology 2 
8 Civil EngineeringTarbiat Modaress University 3 
8 Civil EngineeringIran Universty of Science and 
Technology 
4 
10 Civil EngineeringKhaje Nasir University of Technology5 
5 Civil EngineeringShiraz Universty 6 
20 Faculty of EnvironmentThe University of Tehran 7 
10 Civil EngineeringTarbiat Moalem University 8 
6 Civil EngineeringMazandaran university 9 
6 Civil EngineeringFerdowsi University(Mashhad) 10 
94 Total  
598   Saeed Ghaffari and Nasser Talebbeydokhti /  Procedia - Social and Behavioral Sciences  102 ( 2013 )  591 – 600 
teachers in various disciplines, there is no option to choose courses and students are forced to take the course 
presented in each semester. 
The authors believe that this course is one of the requirements for engineering fields and can be very helpful. But, 
not only should not these courses be replaced with courses in environmental engineering but in addition to 
considering courses such as mathematics, more specialized courses in environmental engineering that has been paid 
less attention to them, such as environmental impact assessment and strategic environmental assessment should be 
further noticed and these courses to be taught along with other major courses. 
 
 
Fig. 1. M.Sc. educational program of Environmental Engineering in Department of Civil and Environmental Engineering of Shiraz University 
 
Major courses: (Must be taken and passed successfully by all candidates) 
1. Environmental Planning and Management 
2. Water Treatment 
3. Wastewater Treatment 
4. Air Pollution and Its Control 




Elective courses:  
(To be taken according to the following four major area of interest, with approval of his/her supervisor) 
Water and Wastewater 
 Water and Wastewater Treatment Plant 
Design 
 Physical, Chemical and Biological 
Processes 
 Industrial Wastewater Treatment 
 Unit Operation Lab. in Environmental 
Engineering 
 Water Supply, Transmission and 
Distribution 
 Sanitary and Storm Sewer Design 
 Land Application of Wastewater 
 Water and Wastewater Microbiology 
Solid Wastes Management 
 Collection and Transportation of Solid 
Wastes 
 Qualitative and Quantitative Assessment 
of Solid Wastes 
 Recovery and Recycling of Solid Wastes 
 Composting 
 Hazardous Wastes 
Water Resources 
 Water Resources Development 
 Groundwater Hydrology and Pollution 
 Advanced Hydrology 
 Surface Water Hydrodynamics 
 Pollution of Surface and Groundwater 
 River Engineering 
 Marine Pollution and Its Control 
 Water Quality Management 
 Soil Pollution 
 Remote Sensing in Environment 
Air Pollution 
 Climatology 
 Pollutant Emission Control 
 Atmospheric Pollution Control 
 Determination and Assessment of Air 
Pollutants 
 Industrial Ventilation 
 Noise Pollution 
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5. Environmental Engineering Education Problems in Iran 
In order to compare the situation of environmental engineering education in various countries with the situation 
in Iran and offering solutions and efficient proposals, it is necessary to review the problems related to environmental 
engineering education in Iran. 
The first and biggest problem is that environmental issues, followed by education of professionals will not be 
given much importance. However, in developed countries, one of the most important issues is environmental 
problems that are a priority to be addressed. Therefore, the environmental engineering education infrastructures are 
being strengthened as well. One of the most obvious examples that show the low importance of environmental 
issues in Iran compared to other countries is that in Iran, environmental impact assessment which is the most 
consistent progressive stages towards sustainable development in developed countries is not completely met and 
while this assessment should be carried out for all projects in the country, it has just been done only for large 
projects. On the other hand, in recent years the problem of municipal solid wastes has become a problem. 
Environmental engineering education in this field which is one of the infrastructures will be ignored if these issues 
will not be addressed and improvement and sustainable development of the country towards progress will stop. So, 
the first step to the development and industrialization, is observance of main principles of sustainable development 
which observance the environmental issues is its main part and this requires to care more about the environment and 
environmental engineering education in the country. 
As mentioned in the previous sections, in developed countries, due to the importance of environmental issues, 
there is a discipline of environmental engineering from graduate level and students, primarily study in this field and 
continue it professionally. While in Iran, there is only one undergraduate course titled "Environmental Engineering" 
which even in some universities this course is voluntary and students consider it as the option to complete their 
courses. Moreover, in Iranian universities and in graduate level attention is only paid to local issues (including solid 
waste, air pollution, water treatment, wastewater treatment, etc.) and global environmental issues (such as green 
chemistry, energy management, environmental law, environmental economics, environmental ethics and 
philosophy, environmental sociology, sustainability, etc.) will be ignored which is one of the requirements that need 
to be addressed seriously for the country to move towards globalization and development. It should be noted that in 
the master degree of Environmental Engineering at Shiraz University, in the course of environmental planning and 
management, environmental impact assessment is taught to students that help them to enter job market and keep 
pace with global issues. 
One of the problems of environmental engineering education in Iran is that students go directly into a job after 
graduation courses and are faced with the issues have only been in theory so far. Thus, much time is needed for 
students to adapt to their new environment and be able to perform real projects. This is due to the absence of 
practical and real courses in universities and students not exposed to these environments. 
In relation to teaching methods, as the studies showed, these methods are turning to new methods of training 
rather than using traditional methods. Among these methods we can point to the use of the Internet and new 
methods and facilities such as e-learning. Unfortunately, the engineering education system in Iran is still in 
traditional methods and is in form of classes with no tendency for students to contribute and even in some of the 
courses, the class project which is one of the requirements to understand the contents is not considered. On the other 
hand, due to poor infrastructure in the use of internet and e-learning, these methods have not been developed in Iran. 
Although in recent years, with the establishment of virtual universities and e-learning, steps has taken in this area, 
but only certain disciplines benefit from this method. As mentioned in previous sections, these methods have many 
advantages and one of them can be noted that in these methods outstanding professors whom presence of them in 
universities is not possible can easily teach students in virtual classrooms and present all courses that were presented 
in traditional methods. 
Another and perhaps the most important problem in environmental engineering education is that in universities 
of Iran accreditation which is one of the most basic infrastructure of educational system is not considered to the 
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extent and with strength observed in developed countries. Perhaps one of the obstacles to the development of higher 
educational system in Iran and superiority of universities in Europe and developed countries is having accreditation 
organized, accurate and based on the needs of an educational system. 
6. Conclusion and Remarks 
After reviewing engineering education status in various countries and also existing problems in Iran, it is required 
to make efforts in promotion and development the goals of this education by providing strategies in this area. One of 
the strategies that can be used in this context is paying more attention to environmental issues and making effort to 
enhance and expand environmental engineering education in the country. Another strategy is to review the existing 
educational system and assign a separate field from undergraduate level to environmental engineering to educate 
students with greater expertise and efficiency. Providing more courses on environmental issues in undergraduate 
level is also a strategy that is very useful for this purpose. In order to keep pace with developed and European 
countries and to help the country to be developed, it is very essential to address global environmental issues in 
presented courses in addition to local and regional issues. Laboratory and practical courses and also real projects 
make students familiar with these real environments and prepare them for working in the future. Using new 
educational systems such as Internet, e-learning and virtual learning to create more interest in students and also more 
contact between professors and students and even professors of other universities to use their data and experiences is 
another strategy that creates more intensive in students to learn. Generally, paying more attention and make major 
reforms in universities accreditation system are also necessary in promoting educational system. Finally, 
cooperation with successful universities around the world in various fields such as teacher education, academic tours 
and accreditation and using their experiences are strongly sensible. 
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